Left-lateral motion along the North American-Caribbean plate boundary has juxtaposed two high-pressure-low-temperature (HP-LT) belts from separate Cretaceous collisions. These two belts have quite different ages and different suites of high-pressure assemblages, yet they both contain jadeitite, a relatively rare rock type. This part of the plate boundary zone follows the Motagua River Valley in Guatemala, where it separates the Maya block (North American plate) from the Chortís block (Caribbean plate). On both sides of the bounding Motagua fault, tectonic slices of serpentinite-matrix mélange host the HP-LT rocks. South of the fault, the mélange slices contain eclogite, lawsonite eclogite, glaucophane eclogite, and blueschist blocks. North of the fault, the mélange slices contain omphacite metabasite, albitite, and garnet amphibolite blocks, but lack intact eclogite. In addition to the dissimilar rock assemblages, 40 Ar/ 39 Ar geochronology of phengitic micas yields 77-65 Ma for northern and 125-113 Ma for southern blocks. These data suggest that the southern belt formed during Early Cretaceous (Aptian), northeastwarddipping subduction of the Farallon plate and collision of the Chortís block with western Mexico. The block was then displaced southeastward along this suture. In contrast, the northern belt records subduction related to the Maastrichtian collision of an extension of the Chortís block, perhaps the Nicaraguan Rise, with the Maya block.
INTRODUCTION
The tectonics and history of the boundary between the North American and Caribbean plates in Central America are critical components for understanding the evolution of the Caribbean plate (e.g., Pindell, 1994; Dixon et al., 1998; Rogers et al., 2002) . In Guatemala, the boundary is a zone of anastomosing leftlateral strike-slip faults that separate the Maya block of the North American plate from the Chortís block of the Caribbean plate, inclusive of the Nicaraguan Rise (Figs. 1 and 2). The three major strands of the boundary zone between the Caribbean plate and North American plate are, from north to south, (1) the Polochíc-Chixoy fault; (2) the Motagua (San Agustín and Cabañas)-Jubuco-Cuyamel fault; and (3) the Jocotán-Chamelecón fault (Fig. 1) . Many serpentinite bodies are exposed along the Polochíc and Motagua faults. Stratigraphic evidence suggests that some of these are parts of a dismembered ophiolite of Cretaceous age (Donnelly et al., 1990) .
For 20 km on either side of the central Motagua River Valley, high-pressure-lowtemperature (HP-LT) rocks occur in fault slices between the Chortís and Maya blocks. About half the slices are serpentinite bodies, assigned by some to an ophiolite complex called the El Tambor Group (e.g., McBirney, 1963; Donnelly et al., 1990; Beccaluva et al., 1995) . Others point out that all these bodies have faulted contacts, which may indicate slices of deep isolated peridotite (McBirney and Bass, 1969) . Some of the serpentinite bodies contain jadeitite blocks. Jadeitite is a rare HP-LT metamorphic rock that is globally associated with serpentinite (Harlow, 1994; Harlow and Sorensen, 2001) . Jadeitite has been known from north of the Motagua (locally, Cabañas) fault for more than 40 yr (Foshag and Leslie, 1955; McBirney et al., 1967; Harlow, 1994) . In addition, eclogite cobbles have been described from the Río El Tambor, a northflowing tributary to the Motagua River that drains serpentinites south of the Motagua fault (McBirney et al., 1967; McBirney and Bass, 1969; Smith and Gendron, 1997) . Recent exploration for jade has yielded jadeitite in other serpentinite bodies, both north and south of the Motagua fault. Serpentinites south of the Motagua fault contain eclogite, glaucophane eclogite, blueschist, and lawsonite eclogite, as well as jadeite ϩ pumpellyite, jadeite ϩ quartz Ϯ rutile, jadeite ϩ lawsonite, and lawsonite ϩ omphacite ϩ quartz rocks. The areal distribution of jadeitites, omphacite metabasites, garnet amphibolites (some appear to preserve eclogite garnet), albitites, and related rocks north of the fault is much larger than previously recognized. The age relationships of blocks are poorly constrained to unknown. However, phengitic muscovite is present in many of the HP-LT mineral assemblages. Therefore, 40 Ar/ 39 Ar geochronology was employed to determine the exhumation and crystallization ages of various rock types on both sides of the Motagua fault. Clusters of different mica ages for jadeitites and associated HP-LT rocks appear north and south of the Motagua fault zone. In this paper we discuss the origin and emplacement of the HP-LT rocks and revise the tectonic history of the North AmericanCaribbean plate boundary zone.
SAMPLES
Mica was separated from 13 rock samples (Table 1) , 6 north and 7 south of the Motagua fault. Petrography and microprobe analyses ( Table DR1 1 ) indicate that the micas are unaltered; however, several display late overgrowths of Ba-rich mica (Harlow, 1995) . Samples chosen for 40 Ar/ 39 Ar analyses generally had small volume percentages of such overgrowths. All but one sample consisted of phengitic muscovite; one was an intergrowth of paragonite and preiswerkite 
DATING TECHNIQUE
Samples were co-irradiated with the sanidine monitor standards Fish Canyon (27.84 Ma, Cebula et al., 1986) and Cima tuff (18.76 Ma, B. Turrin, 2003, personal commun.) in the Cd-lined in-core facility (CLICIT) of the Oregon State University reactor and then analyzed in the Ar geochronology laboratory at Lamont-Doherty Earth Observatory. Most samples were step heated with a CO 2 laser; one was step heated with a furnace. Ages were calculated from Ar isotope ratios corrected for mass discrimination, interfering nuclear reactions, procedural blanks, and atmospheric Ar contamination (Table DR2 ; see footnote 1).
Sample MVE02-2-5, which consists of paragonite ϩ preiswerkite, yields a different age than the other samples. Dahl (1996) showed that trioctahedral OH-bearing mica (such as biotite) tends to yield a younger 40 Ar/ 39 Ar age than dioctahedral mica (such as muscovite). Data comparing paragonite and phengite retention are not abundant, but the two should behave similarly, because they are both dioctahedral micas. In contrast, preiswerkite, a trioctahedral mica like biotite, may not retain Ar as well as dioctahedral micas. Because the age for MVE02-2-5 differs so greatly from the other data, it was excluded from the final data set, and although the effect of paragonite content upon Ar retention is unknown, the datum for MVJ84-37-1 is included.
RESULTS
The mica ages of HP-LT rocks correlate with geography: they are 77-65 Ma north of the Motagua fault zone and 125-113 Ma south of it. Our results for north of the Motagua fault zone are similar to previous K-Ar and Ar/Ar results (Bertrand et al., 1978; Sutter, 1979) . The 40 Ar/ 39 Ar mica ages either record closure, when mica-bearing rocks were last at ϳ300 ЊC, or crystallization, if the micas are part of a low-temperature mineral assemblage. The crystallization temperatures of jadeitite and albitite are 300-400 ЊC (Harlow, 1994) . Consequently, 40 Ar/ 39 Ar mica ages for jadeitite and albitite samples likely reflect rockcrystallization ages. In contrast, the phengite in eclogites reflects late fluid infiltration, rather than metamorphism at temperatures of ϳ350-500 ЊC recorded by garnet-clinopyroxene MgFe exchange thermometry (Krogh-Ravna, 2000; Powell, 1985; Ellis and Green, 1979) . The range of ages in each group of HP-LT rocks (i.e., north vs. south of the Motagua fault) is less than the differences between the two areas. Also, the difference between rock types in several locations is very small. It thus seems likely that each age cluster reflects the time of blueschist facies metamorphism in each area.
TECTONIC MODEL FOR THE EXHUMATION OF THE HP-LT ROCKS
On both sides of the Motagua fault in Guatemala, small bodies of jadeitite and eclogite occur together in serpentinite-matrix mélange. Because jadeitites primarily crystallize from Na-Al-Si-rich fluids flowing within serpentinite (Sorensen and Harlow 1999; Harlow and Sorensen, 2001) , and blueschist facies retrograde metasomatism is pervasive in eclogite, at least some serpentinization took place at considerable depth within the parental paleosubduction zones. Ductile deformation structures related to the exhumation are synchronous with greenschist facies metamorphic isoclinal and similar-type folds, cleavages, and stretching lineations. In Guatemala, such fold axes and lineations (collectively, flow lines) are parallel to the plate boundary. Brittle deformation structures in Guatemala are primarily thrust and strike-slip faults parallel to the present plate boundary. Thrust faults are south-dipping north of the Motagua fault and north-dipping south of the fault.
Exhumation of HP-LT rocks may result from (1) buoyancy forces (Ernst, 1988) , (2) low-angle, plate-boundary-parallel normal faulting (Platt, 1986) , (3) formation of megascopic flower structures (Donnelly et al., 1990; Beccaluva et al., 1995) , and (4) thrusting and subsequent back thrusting (typical for many orogenic belts), or a combination of the above. All these models have merit, and may apply to other areas, but none is completely consistent with the observed structure, petrology, and age dates in central Guatemala. Therefore, we have devised a complex threestage model. First, postcollision buoyancy forces caused the HP-LT rocks to ascend to the mantle-crust boundary. Second, orogenparallel stretching occurred due to oblique convergence and displacement partitioning, causing these rocks to ascend to even shallower levels (Avé Lallemant and Guth, 1990) . The last stage consists of thrusting perpendicular to the boundary and erosion that ultimately results in exposure.
The close juxtaposition of two HP-LT terranes of similar metamorphic histories and protolith assemblages but of different ages is a remarkable and perhaps globally unique feature of the northern Caribbean plate boundary. Based on the new 40 Ar/ 39 Ar ages and structures presented here and on maps published by the Guatemalan government, theses from various universities, unpublished geological maps (T.W. Donnelly, 1990, personal commun.) , and reconnaissance geological observations made between 2001 and 2003, we present a modification of Pindell's (1994) tectonic model for the Chortís and Maya blocks (Fig. 3) .
From ca. 160 Ma to 120 Ma, the Chortís block moved southeastward and the seafloor subducted along a northeast-dipping subduction zone off western Mexico. The block collided with Mexico ca. 120 Ma, and caused subduction to cease. The HP-LT metamorphic rocks were exhumed according to the threestage scheme described herein. A new subduction zone, into which the Farallon plate was subducted, formed outboard of the Chortís block. Convergence was strongly left oblique, and the Chortís block was displaced to the southeast along a left-lateral strikeslip fault zone, perhaps the old subductioncollision zone (Fig 3A) .
Plate motions were reorganized ca. 110 Ma (Engebretson et al., 1985; Pindell, 1994) .
Northeast-dipping subduction changed to southwest-dipping subduction, and the Farallon plate with the fringing ''Great Arc of the Caribbean'' (Burke, 1988) started moving to the northeast. Between 110 and 70 Ma, the Atlantic (North American) plate was subducting to the southwest beneath the FarallonCaribbean plate. The Chortís block and the Nicaraguan Rise collided with the Maya block ca. 70 Ma. Subduction was choked and the second HP-LT belt was exhumed (Fig. 3B) . At this time the Sierra de Santa Cruz ophiolite in Guatemala and Siuna ophiolite in Nicaragua were emplaced (Rosenfeld, 1981; Rogers, 2003) . From ca. 70 Ma to the present, the Chortís block moved to the northeast along the left-lateral Motagua Valley plate boundary, which juxtaposed the HP-LT metamorphic rocks (shaded and cross-hachured rectangles; Fig. 3C ). In our model the Chortís block rotated ϳ50Њ counterclockwise, somewhat earlier than paleomagnetic studies suggest (Gose, 1985; Emling et al., 2001) . The plate boundary zone is curved, creating a restraining bend. This, in turn, may have caused the high mountains to form (Mann and Gordon, 1996) , and created rapid erosion and exposure of the HP-LT blocks.
CONCLUSIONS
Two serpentinite-matrix mélanges, both of which contain HP-LT blocks (including jadeitite, which is rare on Earth), are exposed in the Caribbean plate-North American plate boundary zone in Guatemala. One is within the Chortís block, south of the Motagua fault zone, and the other is within the Maya block, north of the fault zone. Lithologic assemblages and 40 Ar/ 39 Ar ages are distinct, suggesting that the two represent discrete terranes. The rocks appear to record two subductioncollision events (one in Aptian and the other in Maastrichtian time) and amalgamation via the movement of the Chortís block from west to east during the inception of the northern Caribbean plate boundary.
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